INTRODUCTION
The  hexadentate 1,3-pdta ligand (1,3-pdta = 1,3-propanediamine-N,N,N',N'-tetraacetate anion) has been used for preparation of complexes with many transition metal ions (Herak et al., 1984; Rychlewska et al., 2000; Radanović et al., 2001; Radanović et al., 2003; Radanović et al., 2004; Rychlewska et al., 2005; Rychlewska et al., 2007; Rychlewska et al., 2011) . In relation to edta (edta = ethylenediamine-N,N,N',N'-tetraacetate) , the 1,3-pdta ligand has longer diamine chain and is expected to coordinate hexadentatedly to metal ions of various size.
1,3-pdta
The structural 1,3-pdta characteristics of the numerous hexadentate complexes of the type M [M'(1,3-pdta)] . 8H 2 O (M = Mg(II), Co(II), Zn(II), Sr(II); M' = Cu(II), Ni(II), Co(II), Mg(II), Zn(II) and Sr(II)) have been determined by single-crystal X-ray diffraction analysis (Rychlewska et al., 2000; Radanović et al., 2001; Radanović et al., 2003; Radanović et al., 2004; Rychlewska et al., 2005; Rychlewska et al., 2011) . Previous attempts to isolate 1,3-pdta-M(II) complexes with monovalent cations as counter ion did not give the expected results. Recently, in our laboratory by ion exchange column chromatography, Li 2 [Co(1,3-pdta)] . 5H 2 O complex was isolated (Rychlewska et al., 2008) . This complex constitutes the first example of [M(1,3-pdta)] 2-complex with a monovalent cation as counter ion (Rychlewska et al., 2008 
EXPERIMENTAL

Materials and methods
All commercially obtained reagent-grade chemicals were used without further purification. The preparation of Ba 2 (1,3-pdta) . 2H 2 O has been reported elsewhere (Radanovic et al., 2000) . The IR spectra were recorded on a Perkin-Elmer Spectrum One FT-IR spectrometer using the KBr pellet technique. The UV-vis spectra of Ni(II) and Cu(II) complexes were recorded on a Perkin-Elmer spectrophotometer. The following concentrations of aqua solutions have been used for these measurements: 10 
RESULTS AND DISCUSSION
In this work two Li 2 [M(1,3-pdta)]
. 5H 2 O complexes (M = Ni(II), 1 and Cu(II), 2) were synthesized and characterized by IR and UV-vis spectroscopy. The schematic presentation of the procedure for synthesis of 1 and 2 is presented in Figure 1 . The spectroscopic results of these complexes are discussed in relation to those for Mg [Ni(1, 3pdta (Radanović et al., 2001; Rychlewska et al., 2000) .
Comparative analysis of the spectroscopic data for 1 and 2 with those for Mg [Ni(1, The IR spectra of 1 and 2 are given in Figure 2 . These spectra have been compared with the corresponding for Mg [Ni(1, (Radanović et al., 2001; Rychlewska et al., 2000) . The IR data of these complexes, in the region for the asymmetric carboxylate stretching frequencies, are presented in Table 1 . The interpretation of these spectra was done in accordance to the previously established rule that the protonated and uncoordinated asymmetric carboxylate stretching frequencies occur at 1750 -1700 cm −1
, whereas these frequencies for the ionized and coordinated carboxylate groups are at 1650 -1590 cm -1 (Nakamoto, 1963) . As it was shown in Figure 2 and Table 1 , complexes 1 and 2 in the region for the asymmetric carboxylate stretching frequencies have only one very strong and symmetric band at 1598 and 1610 cm −1 , respectively. This is in accordance to the fact that carboxylate groups of 1,3-pdta ligand in these two complexes are coordinated to the corresponding metal ion. Moreover, symmetric shape of these bands indicates that all glycinate rings in these complexes are equivalent. The IR spectra of 1 and 2 are very similar to those for Mg [Ni(1, and Cu(II)). has been previously discussed in detail (Radanović et al., 2001) , and here it has only been repeated for the sake of comparison with the spectrum of 1. In general, it has been shown that the spectra of Ni(II)-1,3-pdta-type complexes containing the sixmembered diamine ring (T ring), with respect to Ni(II)-edta-type complexes with five-membered diamine ring (E ring), exhibit broadening of the first absorption band(D 4h model) (Radanović et al., 2001 A 2g  3 T 1g (P) (band IV) ( Table 2 ). From Figure 3 it can be seen that UV-vis spectra of 1 and Mg[Ni(1,3-pdta)]
. 8H 2 O (Radanović et al., 2001 ) are almost identical in the shape and intensities of absorption maxima. This undoubtedly leads to the conclusion that anionic part of these two molecules are the same and represents octahedral complex containing hexadentate coordinated 1,3-pdta ligand. As it was abovementioned, the influence of counter cation on the shape and position of the carboxylate stretching frequencies was observed after measuring IR spectra of these complexes in the solid state. However, no influence of Li + and Mg 2+ counter cation was observed on the shape and position of absorption maxima in the UV-vis spectra of these complexes measured in water solvent. UV-vis spectra of 2 and Mg[Cu(1,3-pdta)] . 8H 2 O (Rychlewska et al., 2000) and corresponding numerical data are given in Figure 4 and Table 2 . The UV-vis spectrum of Mg [Cu(1, . 8H 2 O complex has been previously reported (Rychlewska et al., 2000) and, in the present work, it has been repeated for comparison with the spectrum of 2. As it can be seen from Figure (Radanović et al., 2001; Rychlewska et al., 2000) . The IR spectra of 1 and 2 are slightly different from those for Mg [Ni(1, 
